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2. Microbial transglutaminase
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1. Glass transition temperature
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2. Ajinomoto

\YY

0503 5 Osp oo SVl Gk 5l bl S s
sldi @l (Bl s b Shs s w6 IS
{¥e 5] 2 DAL L lapess iles a8
s [Ye] ey vl oo S Ly s ] 8 s 8
Al e [Yo] ale

G35 8 Ol Slewr o (s ool SR (56
Al Sl Gl ombe Gl S o L
Ol s S Gosess [TV 5 Y] wil . MTGase
eVl L85 @ 6 28 bl oS ltle cle L
3B ol st b e [YAT] sy s e
Shs e SR e VLA U5 e o 5T s
[M] 55 ol MTGase w5l by 1) o slS SV
il Ole VLl b ks LB et bl VLl Ll
[RIERSTCNC RPN [ RPUSH I AN | o T RPN G
DIWVE 50l 5,08 38wl od &Y s (gl

s 3 MTGasef_,'T Sheslizad & (g3l gla iass
ol aass oo [PY] obKes 5 ImMm lasls ol
i 03s SLOEs s 0 p2e DLl bl S Ll
J5 ool 5 ol Cir MTGase o5l als 4 Six
sles [Ye] oLKas s MIZUNO .S o e | S
ol Al b edd e o o538 W (glats Ju!
Lsls OLES Cpaiien cl 313 13 ey yge | Ll HIS
S5 o] dandsa ST 05 S e ey oS
Gl Jzl glos Ll oS 515 wj o 54 0l sl
233 03 OAd Gl IS/ SS LSS Sl s e VL T, 850
L5 il S ol g fond XS e S
sModler s sy 1) o3 Glaysy (SCsb Slassar
sl Bl SIS b s wsls a15S o] oliKes
5k SadS U5 wmeS e sosy S 0 Ll
Ly i Dlis 5 b5l ol 5l Lol cle il
Sls sl

Gk 3l Wlg e Yl MTGaseLL b eyl b
3l Jaal il e JsS050 05 5 Oaps VLl il
S S Shs s i ol a5 238 sy S
bas plaams bplply s ssp ) S 0 50y
MTGase ;i jls b )y« =l S 0y
Sy oS SIS h (S s Sk oS


https://fsct.modares.ac.ir/article-7-8039-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 |

e 53 3l IS 5 e T sles G s 5

Q\)K&AJ@AL{‘);.-M

Cogoind sl Cod ey s (S saudid
S S VY Gl 28 g ls cud 51 aS
AL VYVE g &S Sose 53 s Al b o
sV o (S ME S VL 5 e gre (Saesy
Sl [0V] ol sy il s 0L L
Sy Shegm b RIB mEn 4 n, ol
S35 L s)ls oS Soesn o5 yns Ay 33,5 e
T R P R B PRGN P R K G-t S P
Al e GOS0 05

Sl S1 5 asls —E-Y-Y-Y

CI% 5 Lasle ¢ Seilul Gob 5l oy Ol ks
ol ; Gyl vdﬁ%é‘f" ol Ll asls as oLl
[80] wl e L

cl = 2722 w100
TD

5 Sl yom 6 0L Ol (godasOlis LIS Lasls
Skl Ol 22k S ) s Gullae O ke x50
wndls 5oy anadly Ol Ol 4 n ol iy oy
CAB 5 SV pdeSlS patls dl mly le,s

Sy el S 535 Ok

Table 1 Classification of powder flowability
base on Carr index [41]

Carr index (%) Flowability
<15 Excellent
1520 Good
2035 Acceptable
3545 Fair
>45 Poor

Sly5 6300 a5 —0-Y-Y-Y
eslanad 54t S o 3113 I 55 s S
dr e glize glasil b SU T Gl e ol A2
Nov Yy dslas i 5 ) 00r 5 YYO (Yer or e
Soo LS b sl e ey Ko YO 5 L0 VO Ve
3 il e o BB 0T o oS sias il olKaas
Px SV Olpe a e S 05y 1 LSzl 0,8
4 e S 0 s 5 A e, VL ST )

)‘ o~ R TR Y 6)[.«&\;- a)\.Lv‘ JAL.«‘ » Lh)}ﬁ 44.5.::53 [SERV

5. Coarse patrticles
6. Carr index
7. Compressibility index
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1. Bulk density

2. Tapped density
3. Cohesiveness
4. Hausner ratio
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1. Water holding capacity
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Table 2 Effect of transglutaminase enzyme concentratiophysicochemical characteristics of low-fat
milk powder

Enzyme concentration (%)

Characteristics Control 0.005 0.01 0.015 0.02

Moisture (%) 2.10820.408 2.180+0.408 2.617#0.336¢ 2.656+0.215 2.191+0.34€
Bulk density (g/cr) 0.321+0.02F° 0.33320.023 0.33720.028 0.30820.013° 0.297+0.022
Tapped density (g/cth  0.398+0.05F° 0.407+0.033 0.411#0.037 0.37220.01¢ 0.352+0.018
Hausner ratio 1.23740.027 1.223#0.0158° 1.217#0.019 1.207+0.029° 1.189+0.03C

Carr index (%) 19.33#41.84  18.2542.37° 17.70£2.3¢*° 17.14#2.01° 15.88+2.3F
Mesh 40 40.82#+4.67  50.3049.80 56.06+8.7F° 59.1446.33° 61.07+4.53
Mesh 100 46.8546.3F  41.1843.61° 39.60+7.58° 37.2446.7F°  37.01+5.37
Mesh 150 3.23+1.12 1.550.84 1.8240.54 2.4440.89° 1.55+0.91°

Values with different letters within a row denotatistically significant differences (P<0.05).

Table 3 Effect of enzymatic treatment temperature on plogiemical characteristics of low-fat milk
powder

Enzymatic treatment temperature

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 |

Characteristics 35°C 4°C 45°C
Moisture (%) 2.345+0.46 2.351+40.38 2.340+0.41
Bulk density (g/cr) 0.331+0.20° 0.317+0.41° 0.309+0.27°
Tapped density (g/cth 0.405+0.03C 0.388+0.067° 0.37140.029
Hausner ratio 1.222+0.22 1.22320.17 1.199+0.2G
Carr index (%) 18.07+2.19 18.3541.72 16.57+1.46’
Mesh 40 45.05+9.34 51.80+8.74° 62.01+9.87
Mesh 100 51.31+49.1¢ 45.68+13.48° 36.5310.83
Mesh 150 2.95+1.38 1.45+0.79 1.10+0.82

Values with different letters within a row denotatistically significant differences (P<0.05).
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Fig 2 Effect of concentration and temperature of

enzymatic treatment on bulk density of low fat

milk powder
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Fig 3 Effect of concentration and temperature of

enzymatic treatment on tapped density of low fat

milk powder
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Fig 1 Effect of concentration and temperature of
enzymatic treatment on moisture of low fat milk
powder
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Converting milk from liquid state into its powdesrin increases its shelf life. Milk powder can be
stored even at ambient temperatures for about eae without considerable loss of its quality.
Different kinds of milk powders have specific agplions in food production. By improving quality
parameters of milk powder, manufacturers are abjgraduce foods with more functional properties
and higher quality. Microbial transglutaminase (Mag8s) by intra- and intermolecular cross-linking
of molecules between various primary amines, peptidnd proteins is capable to modify food
structure contain proteins. The aim of this studswo assay the effect of MTGases treatment of low
fat milk (1.5 per cent fat) on flowability of milkowder. For this purpose, five levels of enzyme
concentration (0, 0.005, 0.01, 0.015 and 0.02 paet)@t three time-temperature conditions (35°C for
8 h, 40°C for 4 h and 45°C for 2 h) were appliedsiRts showed that enzymatic treatment of the milk
led to a decrease in bulk and tapped density of rttidk powder. Furthermore, as enzyme
concentration increased, amounts of cohesivenedscampressibility of the milk powder were
decreased. These condition resulted in a produbtvigher flowability and quality. Based on results
obtained from statistical analysis, the best flolitgbwith respect to the lower adhesiveness and
compressibility of the product was achieved by ematjc treatment of the milk at 45°C along with
0.02% enzyme concentration.
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